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FINAL REPORT FOR

PREPARAT

ION OF

___NON-METALS
PROPERTIES FOR DATA
BASE

INTRODUCTION

Contract NAS8-36198. entitled "Preparation of
Non-Metals Properties for Data Base" awarded to
EER Systems began September 3, 1985 and was
concluded May 31, 1988. The scope of this con-
tract stated that the contractor would conduct a
literature search to locate, and obtain from
manufacturers A through H and distributors,
literature describing the physical, electrical, and
chemical properties or attributes of non-metallic
materials. This literature search would include but
not be limited to the following Classes:

1. Adhesives 14. Laminates
2. Plastics 15. Films
3. Elastomers * 16, Insulation Thermal

4. Foams (Insulations) 17. Gasket Material

5. Potting Compounds 18. Hose and Duct
Materials

6. Tapes : 19. Paints

7. Electrical Cable 20. Inks

8. HeatShrink Tubing 21. Molding Compounds

9. Fabrics 22, Webbings
10. Wire Tie Materials - 23. Ablatives
11. Cords 24, Sealants
12VELCRO"Type  25.Extruding & Molding
Fasteners compounds
13. Corks 26. Plastics for
Electronics

It was later agreed by NASA/MSFC and EER that
in order to build a highly functional Non-Metallic
Materlals Properties Data Base each class of
materials should be developed to Include
manufacturers A through Zand distributors. This

meant that each class of non-metallic materlals

would be developed completely before beginning
other classes. This modification became effective
December 4, 1986 by which the scope was nar-
rowed to Include as a minimum the non-metallic
material classes of Adhesives and Plastics. July 24,
1987 a second modification became effective to in-
clude two additional material classes.

EER Systems, under this contract with the
modifications, developed non-metallic
materials properties data bases for the
Materials and Processes Laboratory
NASA/MSFC. The data bases developed con-
sisted of the non-metallic material classes of Ad-
hesives, Adhesive/Sealants, Plastics, and
Elastomers. Included with these properties data
bases, EER developed a Specifications Data
Baseto incorporate material specifications data
to supplement the Elastomers Data Base,
however this data base can supplement the
other properties data bases.

ADHESIVES DATA BASE

LITERATURE SEARCH & DATA CLASSIFICA-
TION

The goal of this contract was to design and Im-
plement a Properties Data Base consisting of
Non-Metallic material properties. The scope of
this particular effort required the acquisition of
properties data for non-metallic materials found
in the MSFC-HDBK-527/JSC. In order to cor-
rectly. identify and categorize the materials
therein by non-metallic material class, a
Materials Enginger, John T. Schell (Retired
Chief of Polymers and Composites Branch
MSFC/NASA), was employed for this purpose.
Mr. Schell inmediately reviewed the handbook
and classified each material by material class.
This initial effort required almost 3 to 4 weeks,

Upon the completion of this classification
process, a decision was made to determine
which material class would be researched and
developed for properties data base initlally.
NASA/MSFC made the decision to have EER
Systems begin their Initial efforts towards
designing and developing the Adhesives
Properties Data Base. This decision resulted in
a complete effort to locate all Adhesive
manufacturers/manufacturer products listed In
MSFC-HDBK- 527/JSC.

Zo

BV II AN



FINAL REPORT CON1HACT #NAS8-36198 PAGE # 2 .

Once all Adhesive manufacturers/manufacturer
products listed in MSFC-HDBK-527/JSC were
identified and grouped, then EER began to re-
search the manufacturers phone numbers. It was
at this polnt that the scope of non-metallic
materials broadened to all U.S. Aerospace Ad-
hesive manufacturers. This decision to pursue
these additional manufacturers complimented
NASA/MSFC needs by providing them with an ex-
tended range of Aerospace Adhesive materials
with their respective properties.

BESEARCH SOURCES

In order to locate phone numbers for the adhesive
manutacturers located in MSFC-HDBK-527/JSC,
the VSMF Information Handling Services books
were used. The VSMF books contained addresses
and phone numbers for almost all existing
manufacturers in the U.S. The VSMF proved to be
a valuable tool In the research of each non-metal-
lic material class. One of the most useful VSMF
Volumes to EER contains a listing of all manufac-
turers by product such as Adhesives. This par-
ticular volume with Its listing proved 10 be
beneficlal in the expanding of the scope of work to
include all U.S. manufacturers of Adhesives. The
Thomas Register, which also lists manufacturers
according to product, was utilized. An additional
reference book, Adhesive Age Directory, a publi-
cation of U.S. Adhesive manufacturers and current
Information about new adhesives products was
also helpful. These reference materials aided in
identifying Adhesive manufacturers and obtaining
phone numbers and addresses.

DATA SOLICITATION PROCESS

Having obtained an exaustive isting of Adhesive
. manufacturers addresses and phone numbers,
procedures were developed 1o begin contacting
manufacturers and sqliciting Information. In order
to feasibly contact by phone a large number of
manufacturers without incurring an unreasonable
expense, EER used the FTS telephone network at
the Materlals and Processes Laboratory, EH02
NASA/MSFC. Therefore, the costly task of contact-
Ing manutacturers by phone proved to be inex-
pensive to the government. After a manufacturer
was contacted, the person to whom we needed to
speak most often was a sales representative. EER
requested technical data consisting of general,
physical, thermal, electrical, and chemical resis-
tance properties. Many times this came in the form
of brachures containing product information.
These product brochures sometimes were ex-

tremely limited and requests were made to
provide specific information contalning various
properties such as specific gravity, hardness,
service temperature range, etc. This provided
the manufacturers with a clearer understanding
of the Information requested and therefore the
quality of the Information recelved was im-
proved. EER discovered that the most produc-
tive point of contact for soliciting technical
information was the sales representative. Oc-
caslonally, centain manufacturers requested
that a letter be sent describing the need for the
necessary technical data. EER anticipated that
such a letter would be needed and previously
prepared a letter to be sent 10 those manufac-
turers explalining the need for technical data. A
sample copy of this letter was enclosed in this
report. Within 3 to 4 weeks, the contacting of
these manufacturers by phone and/or letter with
follow-up was completed. After all Adhesive
manufacturers had been successfully con-
tacted, the forwarded technical information
usually arrived within the following two to three
weeks.

When the solicited technical data arrived at
EER, Data Analysts began to sort the Informa-
tion by material class and manufacturer. The
Materials Engineer reviewed the data upon
receipt to determine whether a material was an
applicable Adhesive to be assigned to the
NASA/MSFC Materials and Processes
Laboratory.

DATA ENTRY FORM DEVELOPMENT

Data accepted was later reviswed by Data
Analysts to determine the frequencies of

‘'material properties usage that appeared unique

to Adhesives. Once these frequencies were
determined, a listing of properties ordered by
frequency of use was sent for review to
NASA/MSFC In order to determine which
properties should be incorporated in the Ad-
hesive data basa. A final decision was made by
NASA/MSFC to Incorporate cenain material
properties and to eliminate others as lrrelevant.
The remalning properties were then used to
develop the Adhesives data entry form to be
used in conjunction with transcription and data
entry. The data entry form development process
was revised three times for the Adhesive data
entry form. Each form was approved by
NASA/MSFC, but each form remained a can-
didate for update. Subsequent updates were
made to facilitate data base use. The revisions
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resulted from basic dissatisfactions observed later
by NASA and EER with initial data base design.
Each revised data entry form possessed substan-
tial improvements for data base design. Eventual-
ly, a decislon was made by NASA/MSFC to finalize
the data entry form and proceed with the other
tasks. The form was reviewed by NASA/MSFC for
acceptance. The approved Adhesives data entry
form was then prepared and coples made for

transcription purposes.

IRANSCRIPTION PROCESS

Once sufficient Adhesive data entry forms were
copled, the transcription process began. This in-
volved Data Analysts transcribing the Adhesive
product information on the Adhesive data entry
forms. Attimes the manufacturer’s literature would
vary from the norm and additional technical infor-
mation would have to be sought out from the
manufacturer when the data was not clearly under-
stood. This particular problem usually stemmed
from unfamiliar units, test methods, and or proper-
ties. For this reason the Materials Engineer was
employed to help alleviate some of the confusion
involved In transcribing manufacturer’s product In-
formation.

NASA Generic Identification Codes and H4ID(s)
were assigned during transcription to each
material. It was noted that some H4ID(s) were un-
able to be obtained for certain manufacturers.

DATA BASE DESIGN

While the product Information was being
transcribed by EER, the NASA/MSFC Computer
Support Contractor, assisted by EER, was design-
ing the Non-Metallic Materials Properties Data
Base to contain the Adhesives properties data.
This system was being developed on the VAX 8650
located at EH02, MSFC. ORACLE was the selected
Data Base Management System. The NASA/MSFC
Computer Support Contractor designed the data
entry and validation screens for data entry and
validation purposes on the VAX.

. IBM/IPC DATA ENTRY PROCESS

When 500 to 600 Adhesives were [nitially
transcribed, EER proceeded with the data entry
and validation on site at MSFC. It became evident,
that the loss of time In travel and the loss of com-
munication with competent help gave rise to the
possibility of performing these procedures in-
house at the EER Huntsville facility. The idea was

to develop a procedure whereby data entry and
validation procedures could be performed on
microprocessors in-house, then download the
data from the microprocessors and upload to
the VAX 8650. EER recognized the fact that the
process could move along much faster if more
of the effort was pedormed onthe IBM AT's in-
house. ,

EQUIPMENT NEEDS

Upon recelving approval from NASA/MSFC,
EER purchased the ORACLE Data Base
Management PC Version, three IBM Com-
puters(AT), two Proprinters XL, and one Sony
Video Projector with 8 foot screen. A DEC VT-
240 with corresponding DEC LA-210 AA printer
was purchased and placed on site at NASA to
facilitate the data transferral process. We used
the Kermit Communication package and
downloaded the IAG source codetothe IBM AT.
All the screens had to be changed because of
version compatibilities. Other changes had to
be made because of AT restrictions.

Once all programs had been customlized to run
on the AT's we found that changes were made
much more rapidly, competent help available,
and data entry/validation procedures flowed
much more smoothly than previous on-site pro-
cedures. This particular effort proved beneficlal
for NASA/MSFC. NASA/MSFC no longer had to
reserve space for an additional contractor in-
side limited facilities. Often the VAX 8650 was
shut down due to maintenance which under
normal circumstances would have caused EER
10 cease productivity. This no longer became a
problem. When the VAX became inoperable,
EER continued to function. EER performed the
remaining data entry and validation processes
for Adhesives In-house using the IBM AT(s).

The data entry process for Adhesives involved
entering the transcribed materials from the data
entry forms onto the microprocessors via the
Data Entry screens. Data entry processes con-
tinued untll the number of Adhesive materials
usually reached 1000. Having entered 1000
materials, the validation process began.

VALIDATION PROCEDURE

This validation procedure consisted of 100 per-
centvalidation. This meant that the data entered
would be compared with the manufacturer's
product information sheet, not the data entry
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form. Verification from the source assured ac-
curacy. Once the materlals were initially validated,
then a final check of the validated information Is
then performed. This includes a check of several
fields in the data base. This process began with a
complete check of 1) materials that have not been
valldated, 2) properties that have not been
validated, 3) a determination to establish every
manutacturer’s designation was the same as the
part designation, 4) a determination to verify that
the trade name Is part of the manufacturer’s desig-
nation, 5) check the validity of scientific notation
and exponentiation, 6) check the validity of the
units, and 7) finally, to approve the generic iden-
tification which is based on chemical make-up of
the material. When this process was completed,
the data was ready to be transferred to the VAX
8650 on-site at MSFC.
MICRO-TO-VAX DATA TRANSFER

The transfer process developed by EER Systems
allowed the data resident on IBM microprocessors
to be transferred to a VAX 8650 main frame com-
puter. After some research EER decided to use a
communication package published by ORACLE
Corporation called ORALINK. ORALINK allows a
microprocessor to “talk” to a mainframe, thus ena-
bling an easy transfer of data. ORALINK aliowed
each table to be transferred individually. This
process took about one day per 1000 materials. In-
itially a backup of each AT was carried to an AT
compatible on-site which was on-line to the VAX
8650. The backup sets were loaded on the AT and
transferred using ORALINK. EER then developed
a system that does a serles of exports on each AT.
Al of the data files were Imported onto one
microprocessor by a series of imports. When a
backup set was made, only one ORALINK process
was performed.

DATA BASE CONTENTS & TIME OF PERFOR-
MANCE

The transcription, data entry, validation, and trans-

fer of Adhesives properties data to the VAX 8650
continued until all avallable MSFC-HDBK-527/JSC
Adhesive manufacturers/manufacturer products
and U.S. Aerospace Adheslve manufac-
turers/manufacturer products were entered. The
total number of Adhesive products entered In the
Adhesive Properties Data Base was 3014.

The development of the Adhesive Properties Data
Base was the most time consuming of the entire
contractual effort. This was a result of a series of

updates to data base design. These updates in-
itially were needed to facilitate data base use.
Once all these updates were made and data
base satisfaction was acheived, data base
design was finalized. These updates estab-
lished the Initial data base design for the remain-
ing non-metallic material data bases, which
resulted In a shorter performance time for each
data base. The total time of performance for the
Adhesive effort was 13 months which began In
September 1985 and was completed in October
1986.

NASA MATERIALS CODES

Under the direction of NASA/MSFC, EER sub-
contracted the assigning of all NASA Material
Codes to each material entered into the Non-
Metallic Materials Properties Data Base to
BAMS! inc. BAMS| Inc. performed all the neces-
sary research to assign the Materlal Codes.
Codes were provided to EER for each material
and then EER would enter these Into the data
base. Upon the completion of the effort it was
understood that there were still a number of
materials without NASA Material Codes. These
materials needing Material Codes are listed In
EXHIBIT 1.

PLASTICS DATA BASE

The next class of non-metallic material for data
base design was Plastics. EER, having pre-
viously developed a highly productive means of
locating manufacturers Iiterature and a useful
system for data entry form development, fol-
lowed procedures developed for the Adhesive
effort exactly to design and develop the Plastics
Data Base. EER continued to use the IBM AT(s)
for the data entry and validation processes. The
data was transferred in the same manner as the
Adhesives data was to the VAX 8650.

The procedures used forthe development of the
Plastics Properties Data Base were all pre-
viously used for the Adhesive effort. This
resulted in less development time and gave ad-
ditional time to transcription, data entry, and
validation of the Plastics Data Base.

DATA BASE CONTENTS & TIME OF PERFOR-
MANCE
The transcription, data entry, validation, and

transfer of Plastics properties data to the VAX
8650 continued until all available MSFC-HDBK-
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527/JSC Plastic manufacturers/manufacturer
products and U.S. Plastic manufac-
turers/manufacturer products were entered. The
total number of Plastic products entered in the
Plastic Properties Data Base was 6462. Thetotal
time of performance for the Plastics effort was 8
months which began In November 1986 and was
completed in June 1987,

SURVEY OF MISSING DATA

EER conducted a survey of the data transcribed to
check the frequency of properties used in order to
Identity the amount of missing data. This survey
would be used to determine a cost/schedule for fill-
ing in the gaps. The survey results were given to
NASA to review. NASA/MSFC made a decision on
which properties were most important to the effort.
This list led to a listing of properties classified by
NASA/MSFC and EER as the “Ten Most Wanted
Properties* although there were approximately 13
necessary properties. The properties selected as
most needed by NASA were compressive
strength, continuous service temperature, density,
dielectric constant, dissipation factor, flexural
strength, hardness, Intermittent service tempera-
ture, specific heat, tensile strength, thermal con-
ductivity coefficlent, and thermal expansion
coefficient.

EER developed procedures in order to follow-up
onthe missing data. Having previously established
a point of contact with the manufacturers for these
particular materials, EER again solicited informa-
tion from the manufacturers of Adhesives, Adhes-
ive/Sealants, and. Plastics requesting the unique
missing properties data out of which none or part
of the “Ten Most Wanted Properties" were not sup-
plied. Upon receipt of this particular missing infor-
mation, it was noted that not all data for these
properties could be obtained simply because the
manufacturers did ‘not perform these particular
tests. Occaslonally, missing data resulted from the
failure of the manufacturer or distributor to supply
the requested data for the entire product line.

The data received was entered into the data base
then a new frequency of of the usage of *Ten Most
Wanted Properties” was generated. The results of
this new frequency of usage changed very little.
This led NASA/IMSFC and EER to the conclusion
that in order to obtain the missing technical data
testing would have to be performed. This new list-
ing of frequencies of missing properties were sub-
mitted t0 NASA EHO02 to decide which missing
properties should be reviewed in regard 10 testing

of Non-Metallic materials. The results of EER’s
analysis was provided in a chart that permitsthe
Government to make a rational declsion regard-
ing the cost/benefit value of obtaining the miss-
ing data (See CHART 1).

The next class of non-metallic material for data
base design was Adhesive/Sealants. EER,
having previously developed a highly produc-
tive means of locating manufacturers literature
and a useful system for data entry form develop-
ment, followed procedures developed for the
Adhesive effort exactly 10 design and develop
the Adhesive/Sealants Data Base. EER con-
tinued to use the IBM AT(s) for the data entry
and validation processes. This data was trans-
ferred in the same manner as the Adhesives
data was to the VAX 8650.

The procedures used for the development of the
Adhesive/Sealants Properties Data Base were
all previously used for the Adhesive effort. This
resulted In less development time and gave ad-
ditional time to transcription, data entry, and

_ validation of the Adhesive/Sealants Data Base.

DATA BASE CONTENTS & TIME OF PERFOR-
MANCE

The transcription, data entry, validation, and
transfer of Adhesive/Sealants properties data to
the VAX 8650 continued until all avallable MSFC-
HDBK-527/JSC Adhesive/Sealants manufac-
turers/manufacturer products and U.S.
Aerospace Adheslve/Sealants manufac-
turers/manufacturer products were entered.
The total number of Adhesive/Sealants
products entered in the Adhesive/Sealants
Properties Data Base was 563. The total time
of performance for the Adhesive/Sealants effort
was four months which began in July 1987 and
was completed in October 1987.

ELASTOMERS DATA BASE

The next class of non-metallic material for data
base design was the Elastomers. EER, having
previously developed a highly productive
means of locating manufacturers literature and
a useful system for data entry form develop-
ment, followed procedures developed for the
Adhesive effort exactly to design and develop
the Elastomers Data Base. EER continued to
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use the IBM AT (s) for the data entry and validation
processes. This data was transferred in the same
manner as the Adhesives data was to the VAX
8650. )

The procedures used for the development of the
Elastomers Propertles Data Base were all pre-
viously used for the Adhesive effort. This resulted
inless development time and gave additional time
to transcription, data entry, and validation of the
Elastomers Data Base.

DATA BASE CONTENTS & TIME OF PERFOR-
MANCE

The transcription, data entry, validation, and trans-
fer of Elastomers properties data to the VAX 8650
continued until all available MSFC-HDBK-527/JSC
Elastomers manufacturers/manufacturer products
and U.S. Elastomers manufacturers/manufacturer
products were entered. The total number of Elas-
tomers products entered inthe Elastomers Proper-
ties Data Base was 3320. The total time of
performance for the Elastomers effort was 7
months which began In November 1987 and was
completed in May 1987.

SPECIFICATIONS DATA BASE
UNDERSTANDING THE NEED

An additional data base, Specifications Data Base,
was designed to compliment the Elastomer Data
Base. EER developed the Specifications Data Base
to Incorporate materlal specfications data 1o sup-
plement the Elastomers Data Base. However, this
data base can supplement the other properties
data bases. The reason forthe supplement was be-
cause of a lack of sufficlent product information
made avallable by the manufacturer. As was
pointed out by EER’s Materials Engineer, John
Schell, (noted expert with rubber materials)
product information was not generally made avail-
able for elastomeric materials. The reason this in-
formation was not made available was that each
manufacturer sees their products and comespond-
ing technical data as proprietary. The only allow-
able data that generally was obtained from
Elastomer manufacturers was in the form of
specifications.

EER came to the realization that much of the Elas-
tomer data would only be in the form of specifica-
tions, therefore follow-up phone calls were made
to all Elastomer manufacturers who had not sup-
plled specificatlons for thelr materlals. The

specifications that Elastomer manufacturers
materials met had to be obtained and reviewed
In order to devise a method for transcription,
data entry, and data base design.

BESOURCES FOR OBTAINING SPECIFICA-
TIONS -

A list was complled of all specifications men-
tioned in the solicited manufacturer’s informa-
tion. This listing was used to locate the required
speclfications. Several sources were located
and contacted. The Redstone Sclentific Infor-
mation Center was the first source investigated.
This was reliable but was very time consuming
since all the specifications were located on film.
EER also ordered specifications from the NASA
repository. Later is was discovered that
specifications could be ordered from the Naval
Publications and Forms Center for no cost. This
was very reliable and the specifications arrived
quickly.

As the specifications were received they were
reviewed by EER’s Materials Engineer, John
Schell, who determined which specifications
were related to the project. The specifications
were analyzed and the properties that occurred
most frequently were used in the design of the
data entry form and the data base. All chemical
resistance data was used.

Once these needed specifications were ob-
tained EER began to design and develop the
proper data base structure to incorporate the
data. Specification data came in the form of a
property range such as Tensile Strength with a
range of 1400 - 1500 psl. Of the data input into
this Specifications Data Base, 75 percent was in
the form of chemical resistance data.

IBANSCRIPTION, DATA ENTRY & VALIDA-
IION

A Specifications data entry form was developed
in order to transcribe the data. After this form
was designed then the transcription process
began. Screens for data entry were designed to
complement the data entry forms. All informa-
tion was then entered into the data base via
menus and property screens. A sequence num-
ber and a data source number were generated
In order to reference the specilfication to the
source. Each specification was validated 100%
by comparing the data on-line to the original
material specification.
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DATA BASE CONTENTS & TIME OF PERFOR-
MANCE

The transcription, data entry, validation, and trans-
fer of Elastomer Specification data to the VAX 8650
continued untll all avallable MSFC-HDBK-527/JSC
Elastomers manufacturers/manufacturer products
specifications and U.S. Elastomers manufac-
turers/manufacturer products specifications were
entered. The total number of Specifications
entered In the Specifications Data Base was 506.
Thetotal time of performance for the Specifications
Data Base effort was 5 months which began in
January 1988 and was completed in May 1988,

DIRECTIONS FOR LOCATING DATA ON THE
YAX

The product that EER Systems developed for Non-
Metallic propertles and Specifications resides on

the VAX 8650. User querles, command files and ex-.

ecutables for the Non-Metallic Properties Data
Base are located on disk DUA10 In the [EER] sub-
directories. Each Non-Metallic class ( Adhesives,
Plastics, Elastomers,and Specifications) Is located
in it's own subdirectory. To enter SQL commands
for the Non-Metallic Properties tables use the user-
name NMPROP and password NMPROP.

User querles, command files and executables re-
lated to the Specifications Data Base are also lo-
cated in thelr own [EER] subdirectory. The
username for this Data Base is MILSPEC and
password MILSPEC. INP files for both Data Basas
are located in [EER.INP].

CONTENTS OF REMAINDER OF REPORT

This final report contains a series of Task Flow-
chants describing the processes Involved in
each task. Included in this report are the Data
entry forms developed for Adhesives, Adhe-
sive/Sealants, Plastics, Elastomers, Specifica-
tions, Potting Compounds, Adhesive Tapes,
and Foams. A Unitstable is also Included which
describes field names, stored units, valid units,
and Input converslon. The Data Base Tables are
given which list the table names, the fieid
names, column type, width, and scale nulls. The
Specification Data Base tables includes the
table names, fields, column type, width and
scale nulls. An individual listing of the manufac-
turers for Adhesives, Adhesive/Sealants, Plas-
tics, and Elastomers Is Included along with a
combined listing of all the manufacturers. All
product designations listed by manufacturerare
enclosed In list form. These are listed by Ad-
hesives, Adhesive/Sealants, Plastics, and Elas-
tomers categories. Enclosed Is a list of all
specifications that were entered into the
Specifications Data Base. A sample of each
manufacturer's data for Adheslves, Plastics, Ad-
hesive/Sealants, and Elastomers has been In-
cluded with two sample copies of the
specifications. A list of chemicals used as
mediums for chemical resistance properties is
enclosed. These mediums are currently resl-
dent in the Resistance Characteristics Table
which increases data entry speeds. Copies
have been enclosed of the letters used In solicit-
Ing product Information, follow-up data, and the
request for the “Ten Most Wanted Properties®.
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SURVEY OF MISSING DATA

ORIGINAL PAGE is
OF POOR QUALITY -

: PROPERTY i ACTUAL # OF | POSGIBLE # OF | # OF TIMES IESTIMATED TESTING
: NAME { TIMES USED ! TIMES USED { TIMES UNUGED | CDST IN MAN HRS
‘ i

i COMPRESS1IVE i 2239 12772 | 10533 | 31599
{STRENGTH : : : H

‘ :

{ CONTINUOUS : 3227 12772 i 9543 | 28633
{SERVICE : : : H

{STRENGTH : : H :

iDENSITY : 64698 | 12772 | 6074 | 18222
{DIELECTRIC H 2643 | 12772 @ 10129 | 30387
{CONSTANT : : : :

{DIELECTRIC : a’sy - 12772 10021 ! 30063
i STRENGTH : : H :

: ‘

{DISSIPATION : 2393 @ 12772 ¢ 10379 @ 31137
{FACTOR : : i i

: i

i FLEXURAL H as9e8 | 12772 | 174 | a7322
{ETRENGTH : i : :

{ HARDNESS : 6631 1a277e 6141 | 18423
: i

{ INTERMITTENT : 491 1 12772 | 12281 | 36843
i8ERVICE TEMP : H : H

{SPECIFIC HEAT ! 422 | 12772 12350 ! 37050
{ TENSILE i 7240 | 12772 | 9332 ! 16396
i STRENGTH : : ' ‘

H :

{ THERMAL : 1858 ! 128772 ! 10914 ! 3274
{CONDUCTIVITY ‘ : : :

{COEF H i : :

i THERMAL : az239 | 12772 | 10333 ! 31399
{EXPANSION : : : :

{COEF : ' : H

The numbers represented are based upon the
actual number of data points represented in
the Non-Metallic Materials Properties Data Base.

The testing estimates are based upon three
sample runs per test and include sample

. preparation time.
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Consolidote
Manufacturers

Phone Numbers
Address
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f_h Phone FIS
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Follow=up
Procedures

Receive Doto

Coteqorize

Large quantities of manufacturer non-metallic property
literature were analyzed efficiently.
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Evaluation Methodology for
o Selection Criteria

Task 2

Review Product
Brochures

Select Moleriol Closs
Reseorch Properlies

Cotegor.ize Thermol Properties
Properties Electricol Properties _
Mechonical Properlies
) Physical ]
T Chemical Resistance
{
L
L
([ T
Y
Consult .Moteriols
Engineer
Review & Select
Applicoble Properties

Follow Selection

Submit Proposed Criterio

Properties to h

NASA for Define Dolo Bose Altributes
Approval Design Pole'nliol Doto Lnlry
orm

EER's process determined properties of individual non-metallic
material classes.
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Data Entry Form Development .

Task 3

Update Dolo
Enlry Form

New Properties

¢

>

Review
Properties

Coleqorize
Properties

Thermol.
Electrical
Mechonicol
Physical
hemico! Resistance

Design Form

Properly Plocement
Properly Elements
Field Lengths

Submit Form
for NASA
Approval

|

The development of the data entry fom' was an iterative process
leading to unique forms for each class of materials.
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_ Transcription Process

TQSk 4‘ Conlrol Number

Dole
Counl

| "¢

Dola Source .
Seleclion

Oscument Type
Document igealifier

v

' |
General Table Moleriol Code
Generic Code
Monufocturer
L H410
L Trade Nome
- L Desiqnalion
Y Descriplion Typs
Cenaral Type
. -
o '
qump'osilion
ab
¢ Port Desigaation
Porl Description
|
{ )
Y
Properties
able
Physical Properties
Mechonicol Psoperiles
L Lieclrical Properiies
| ) Thermal Pioperties
Ll

Depicted above is the Transcription Process, which involved the following

;:giesx Data Source, General Table, Composition Table, and Properties
(- 39 :
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@ Data Entry Process

Task 4

Design Data
Entry Scrcen
on IBM-AT

Y

Select Table
From Screen
Menu

B Y.

‘Enter Data‘
Into Table

EER utilized the IBM AT Computer for data entry processing.
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([ Validation Process

Task 4

Menu

Cenerol Toble
Composilion Table
Properlies Toble
Dolo Sowrce Toble

. 100 % Validation
- Visual Check
Against Manuf.

Brochures

Accwrocy
Compieleness

EER did  a 100% visual validation of the manufacturexr's data.
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Task 5

Analyze
Frequency
Of Missing
Properties

Y

Identily NASA
*Mosl Wonlcy®
Properties

Y

Solicil Missing
Pfopuly
information

v

. Receive &
Documenl

. Resulls

Cencrale New Missi
Pioperties List 9

Y

Re=Idenlily NASA
* Mosl Wonled *
Properties

Data Survey and
Cost/Schedule Approach

—

Y

Estimote
Testing Cosl

Y

Pravide Reporl
for Cost/
Schedule
Cvaluotion

A Cost vs Benefit approach was used regarding acquisition of missing

properties.
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Initial Data Entry Form; Adhesives
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Final Data Entry Form; Adhesives
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Final Data Entry Form; Plastics




® e
Py dd )
IEEaEREEREN N ER NN NN NN [T T11]
ERERERERNEAN AN RN T
EEREREEREEEEEN RN IRERENNERNEEN
SRR LI LTI
SSASARRAANNNNNNENNNNNANNN NN NNNERE |
SNYVKRIY
T T LT T iiTilil
: ¥2I311830A1 INIWNDOU
S AR EENEEEAEENNNAE NN NN RN NRNENE R
) 3dx1 INIRND0A

CRIGINAL PAZE 15
OF POCR QUALITY

32¥N0S VIV

W30d A¥INA VIVd SOI1SV1d



¢ 3ovd : 98 AVH 7/VS SVN ¥3

AIONIYVASNVY

NOI1VIId4ID3dsS INTVA

3010

_
_ QOHIAW 9NISSIIOY

IdA1/NOI1dI¥ISH(

NOILVNOISAQ ¥d]
JRVN 3avi!
I DI¥3IN3
. : aly.
YIINLIVIAANW!
XNVdRO
400D 1VIdIlyvi

- YIAGRAN FOWNOS VIV!
dIgHAN 3oNINdaI

%3930

, ‘ox 1023V0)



98 AV .,V¢ SVN ¥3

v 39Vd
TNEEENIR IR REE ____________Z_:_:_.___o
L | 11 L1 | 1] _:.______:___.__.:_____.m
O Do o e e e i e
i IR EER __________:______.__:__m
| R BN | 1| ___.______.______________N
|| HIRENE | 11 ______:_________________ I
L T L R I ) (s)ndod L
HEEER :__________:____I.i Ty rrrtige A
RN T T e ey $x
HRRRR _ ______.___________ IR EERE L
HERER |1 TR FTr L iige 55
R HEITERERR TR _______._‘_____N
HERER AR ittt Crrrrrrrrriige
2dA1L D1¥3INID 35N ¥0 NOI1dI¥DS3a 1¥vd
T T T L Tt
CT T R rttge
T T Tl
TP T rrrinitge
T T it tde
| | ._ _ | | R RN TR b | | |1 NO111S0dKO0D 1VIIW3INHT
SR011VNO1S3a lvd

%2330

cox 1€:3V0D



L 19vad , A
NOI1VDId1ID3dS NOI1IGNOD
NOI1d¥0SEV ¥WILV
dW3l ARIL Z
X3ANI X¥010V¥a3
NOI1VDIJd1D3dS dRIl AN1VA
_ _ j } MO1d 113
NOI1VDIJdiDads dWIL 4071VA
ALIAVYD 2131034
| NOI1VDIdID3dS dW3L JAN1VA
. X ALISNGE
UTIVOTAIDAd dWaL ANIVA .
o) SNOI1VD1Jd1D3d
r- wl
e t 7 SSV"
%31971)

98 AVR ‘m SVN 33

*oX 1031u0)



ALITY

OR'G'NAL PAGE s
OF POOR QU

coain e | v | cnmrms | e ] covens | v | w——— ——

- s | o { o | comen | .onme. | amane | semone| mumtte | st—— ] Sm—_

e | o om—

98 ><E»-.4m SVN dd3d

M 3 N W K~ O & O

o

N M NN O N 0 O

IA11718I1VAROD TVIIW3IHL




NO1I

14NOD

dR3IL

INIL

98 AVH ,'VG SVN 3

2411 413k

J2°1d

cox 102310)



.muz ’ .

L,
FTivri 0 TR TR ___:_
J____________ Frerrrr bt TERRRREER
NOI1VI141D3dS NOIlIANOD
| | BRER | | | | HEER
| | HEERR | | _ L
NO11D3133d 40 INAORV avo1l dnil
revrrrrrrr et BIERRRRERR NEREERR
- . NO11vDidiJ4dds IN1VA
Fr Tt eriitd HEEREERR |1
NOI1VD131D032dS AN1VA
TPttt TR AR
NOILVDI31D3dS S anIva
EEEREEEEN RN EEEREREEEE TR
NOI1VII1d123dS dR3l
TR RN REREENER I 111 | RN
NOILVD14d1D34dS HNRIXVK RORININ
IEERERERNERNERE RS NN EREREER EEREERE
NOI1VDOId1ID3dS dW3il
TR _ __________________ _____ | |
i ~ NOI1lVD1Jd1D3ds dR3l
_____________________________..____.___ .________
NOILVDI31D3dS dR3l
____________________________________ HEEEENE
NOI1VD131D3dS dR31
TR NEER TR R R NN HERR
NOILVD131D234dS
Tttty REER
INIRKOD RARIXVR HARINIK

]

12031236

-~V 3t

% 0
QO
ed

1¥3Hd- 2141034S

1 < 330D dX3 R¥3HI
1 > 4302 dX3 W¥3Hl
dRIL "SNY¥L SSVID
dR3IL 3IDIAWIS

INIOd HSV1a

INIOd 3T111¥€

;UY
= i
&3 @ 1N10d HNILT3IR
< 5
Qo
= x
=z X 18104 130§
lle)
G2
[+ 7Y
o¥e

dWI1 DAS INILIIKYIINI

223370

cos 1£2:1:0)



-

.

g 3OVvd

98 AVH w\& SVN ¥3d

ORIGINAL PAGE IS
OF POOR QUALITY

T T T L L LTI
O L e e
Tt e e e L

NOI1VDId103dS

T i

] T e
[T DI LTI T IT T dr 2300 axod avwaan:

dH3l INTVA

297D

-0s; jO2IL0)



6 39vd
IR ERR TR E;
EEEERREEE RN RN
Pty
NOIlVI131034dS
O e e e
@ _ NI RERR N |
w s O] g | _
m M dR3IL A0N3INdDIVI 301VA
o :

3 EREEENEE RS R
23 e ?
& o Tt HERN !
=X NOILVDIJd1D3dS
| | || REEN HERR _ | |
_ _ HER _ EER ¢
_ _ R HHERER !
dRdl XON3IN03u¥a AN1VA
TEEERR TR ER | 1 FTTIr _ | |
NOT1VOTITO3dS - SSINNDIHL INIYA

NN TR TR RERR HER
ROIIVOIJdIJ3dsS SSANMDIHL INIva
(T ettt TN EERRR
NOI1vD141D3dS aniva

T T g it
NO11v213103dS INIVA

98 AVR 6/VS SVN d33

4010vd NOIlvdISSIa

INVISNOD D231314Q
d3is ¥1s 23131d

IWIL1 1¥OHS ¥1S J31731d
JIONYV1ISIS3¥ DYV

A1IATI1SISI¥ 3IDVJI¥AS

LELRE

+ox 10:zt0)



\ \
bevrrep ety vr b eer ey e by
D] D L] T T, s snorsva
NOILVD14103dS SS3ULS dR3L ANIVA o E
H . i -
e e e e e e <3
L e e ey ey (e e s o2
L ] LT ] [Ty 2§ ssasowva
NOI1VD14103dS dnIl GQOHL13IW  anIvA C o
55
[ |
T | m ONINOVYD SSA¥IS
NERRIRERR | | NENRRERRENE _ 3 | ]| ROTLVONOT3
W NOIL¥D1d1034dS ~ 1N3D¥3d
W " P11 | | _ SNTNAON INNOX
RN 0I1VY SNOSSIOd
[ [T T T I T1T] [TT11]
, NOIL¥D14103dS INTVA
HERRE _ HIEERRERERERRN _ HERERERER GIHDIONNA XdUVHD
K NOI1VD14103dS INIvA
T LTI T 0T (TITIT1] amO108 A2EVHD
NOI1VD14123dS ANTVA
T T T ] il aansionun coz1
NOILVD14103dS . INTVA :
T 0 i aamdz08 a071
NOI1VD14103dS ANTVA HIDN3IW1S 10VdRI
%1917

-ox 102:v0)



. 98 AVH .m SVN ¥3:

/ \

S
Y
€
. r4
|
N >
NOI1VDIJAI1D3dS = =
w 7
S d <
<D
Y oo
oad
o
€ mmnu
=0
r4 oo
oy
1 oo
INIWNOYIANZ NOILIGNOD 1S3l
S
- )
€
rA
! _ 1 C¥1S TIVOINVHOIT
0=01A
A0TVA ozgia 3411
€
] [4
N b
NOI1lVO1d104dS dRIL dRIl dNIVA
. €
rA
_ _ 1 INIID133300 NOILDIXM
TVIUdLVA DN1I1S1IS3d

33212

sox 1032V0)



1. 39ova

NOI1lVvd1Id10dds
INIWNOYIANT NOI1IQNOD 1S3l
dR3l qd01VA . 0=0'1k 4dil
1=11Nn

O ~ O o O O ™~ © O O

O ~ 0 & O

98 AVW { VS SVN ¥id:

¥1S ‘TVOINVHOT

#3919

sof, 1033v0)



(| 3ovd ) 98 AVH €I - SVN ¥33

o mmn | e | cm—
—— | c—
- | | —

ERENNEE
EENENREREL
HERRRER

N ™

|11 _
BN _
HER _
F¥nssaud Z, SSINNJIHL
HER _
HER _
L _

| | ,
141111 t ALITISYRKYV1d

Vi . NOI1VIIJIJ3dS

. NOI1VDIJdIOoads

NOIIIANOD

_ I X1IDI1SV1d 40 SN1NaC
dR3IL ANTVA V!

%321)

‘oN 10323V0)



.,. advd | 98 AVR <ma..mmu
|
N :
BEEN
RN
REEBREI |
HANEEER { i
(T _ ] [
NETENERERR L { 1
EEEREREREEEL i1 I 11 | L1 !
TR ] HEERR | | { | I | !
TN HEEEEREREEEEER 1l ] | i1 IR
v ittt R EREEER i ! ERRE Prrrrtie gt
TEEITEEE R R {1 ] REETEEEE RS
ittt ettty et it ittty
T id o vt g i i tgrtyl RN AR N
.:f:.:::.:mm_.m_m__:._.:..:_._i: TR
O N SO T T T O T T T T 1 T I I O TN R
Ty ot ittt sttt rrre bty TN RN
BRI RN R NN HEEREEE HEEEEEETEE AR RN
HEEREEEEEEEE R HEEEEE ' i NEEEEE RN R NS
Tie ittt g fatritr v i i HEENEEENERN NN e
RN IR it IR AN
RN HREREEEER 111 { K || TR ENERR
FT v ratd vVt bt it rveiptid I |1 | NN ERERE
TR ERERN BRI BN EEEE R K TR RN
CT i Jbit vt dr i ryivpdrririatld | NEEEEEEEREE AR EEEE
TR R R AR N HETRETEE I N
HEEEREEERN RN REN RN BRI AR e
P T Ty vyt vt b v pvisd BRI e
] Fr i v ettt | i | TN HHNEREFEETEEE
11 MR i IRE TR
N HEREEEEERRNE | i L i |
|| REEETREREEREEREEER 1 ] R { 1

1N3R3144NS



Final Data Entry Form; Adhesive/Sealant




. 39vd

ORIGINAL PAGE IS
OF POOR QUALITY

RN

AuR g

SHAVHIY

_

Y3IIJAIINICI

NIWNJ0d

IdAl INIWNI04

SHY04 XYINY VIVA INVIVIS/IAISIHAV

YIGWAN IDUN0S VI¥d

YIATAAN IONIAD3ES

ININOS vivd

AY¥3I1D

*ON T10¥1NOD



~

SIS PESVERY R P et

9861 3ANAL T .:. 433

X40931VvD
GNNOdROD

QGOHIIAW ONISSIDOUd

4dX1/NOI1d1I¥0S3a
NOILVNOIS3Id " ¥IdKH

INYN AWVl

aI JI¥3INID
a1
YIEALOVAANYH
ANVdJRKOD

300D TVIYILVH

Y3

*ON T0¥LINOD



. £ 3ovd . .cz ¥33

¢ 431114 *10n A8 SLluvd “1A Ad Sluvd
2F
o
£ 3
o |
=&
SSANXOIHL ( Y0l =0
ﬁlM [« W
(s YT
o)
FdX1 JIYINIO NOTILd1¥2Sda luvd
NOILISOdWOD 1VOIIWIHD

NOILVNOISIA 1LYVd

A¥31I

*ON 10d1N0OD



111 | T T I ] ‘
NN _ | 1] | | _ v
Al “ _ _ m ¢
_ | NN _ _ z k=
| NERNER (T ]] | 3
NOILVYDIJ4IJ3dS G ¢v
| | | | ‘ 3
| | | v G
_ HEN € s
_ _ z
_ _ _ _ _
NOILIANOD
HEER s
| | Y
_ £
4 _ 4
_ l
H1d3d 2ANSSTUd
S S
_ v Y
€ €
4 4
v [ [ e
T1 RORIXVR IWIL RONININ 3SVHd &
¥¥3I10

*ON 1041INOD



NOILVOISiOads
SNOi1:QROD ILVYLSENS
SSANNDOIHL AUNIVEadNa TN1VA
NCIIVDI4ID3dS LNiN3144NS
FUNIVEIANIL SSANAIJIHIL 3N1VA
z
|

INTINITANS
_ i | ¢
_ I

NOILVIIJIDJ3dS dWal INTVA
4‘ z 1

RNYQ ONIHERI1D

JONVLISISIYE O¥V

JONVISISTY NOISWYEV

SSVT1I

p.k- i

*ON 1T0Y¥1INOD



. 9 39vd ‘ ,z ¥33

o >
N ==
i
G
< D
oo
o |
<5
=0
ga
| TR
OO0
NOILVJIJdIDidsS NOILIANOD
*dW3I1l NOILD3143d
*1230 40 LNROMV avon FANIVIIINIL
NOIIVIIJdIDidS
NOILIANOD 1S3l INIL SENLVEAANIL
(NOILD3143d
. JVNIOSI¥0 30 2)
. : - 19S NOISS3¥dKOD
INILVY Z °"143d IN3D¥3d
W NOIIVDISIDI&S NOILIANOD 1S5
|
| N
W L IF *143d IAISSTYAHOD
IN1I X4d avol

A¥3TI

*ON "10¥1NOD



9. ..

NOILVJOIdiCZad SNOILIdNOD
Z "H° Y dWdl AONENDFYUA Iniva
ROILVD14123dS

a0s dR3IL INTVA

NOILVOId4IDAd SNOILIANOD
avo1l IWILl dH3l Iniva

‘-,3~mmu

ORIGINAL PAGE iS
OF POOR QUALITY

y ILNVISNOD
JI¥10313:d

X1ISN3da

*L3d NOILVHYO0J43d

AY3I1D

“ON 10¥1NOD



. 19vd . .

(23]
o
[ SO
b (Y
e 4
52
= 5
(G2 JreS
NOILVDIa1J3dS & o
G C
NOI1VINO13d
INIW4d1dd0s dR 0=dTA INTOYId
(=110
€
4
1
NO11VJ2141D34S : SNOILIANOD 1S3l
£
4
, , I ¥O1JOVd NOILIVdAISSId
7T WY dWil ) AONINOIYI n1va
] €
- -] 2
4 |
NO11V)141J3dS | SNOI1IAQNOD 1521
] '3
17 4
; u 1 HISNIY¥LS D1¥1D03131d
2 INJFINOD 3J¥NISIOR SEINNIDTHL =310 "m 3N7vA

A9310

*ON 10¥1NOD



‘ 3ovd

Z
. |
INIWIT4dNS
4
|
NOI1lvd1d41D03dS SSMYIS dH3l aniva
€
rA
__
NOIIVIJIJ4ID3dS
_ €
Z
i
SNOILIANOD Mmmh dH3l . anIva
RER Pl i | REAN | ]!
NOILVDIdIDJ3dS dW3l
i
i .
NOILVIIJ41D3dS dHW3l
NOILV)1d4123dS dW3l
T NOI1VJI41D3dS dW3l
NOILIVOIdID3dS QOH1INW dHW3il
NOILIVOId1IDddS JOH1IINW me«

STUNLVIIJRIL ANITYLIXT

i SER AN
Al A TAYNN

Ck

VY

¥1S 3INo11vi

1¥vad ONIT1vd

INIOd L13W

INIOd 139

INIOd MO13

INIOd HSV1d

INIOd TTILILIINE

INIOd 140S

A¥31D

“ON "10¥1NOD



19vd
NOIIVO1dIs3dS A8 20d Nole £ F- 11
TLvY HHIL dW3l
IVIEILVA 9NILISIS3IY O=IN 4 \
[=1S .
R _
TN
IVOIraIJT IrCHa1ddNns
L] | _
—_—
ol
STTIX] SNILV anvA
| 1]
Pl
R
INIRATIdNS qUNSSIAd ¥ AXO SSANADIHL
TT1 1
N
| | |
SNILVE NOIIVOIJIDadS

o

4300 NOII1ODIN4

anorivd xXind

ALTTIGVIHNY1d

A¥3T0

“ON TOYINOD



NOILYDI410dds ININ31ddNS
FUNLVEIdNAL INIVA

KOIiV014I0adS IN3H31ddNS FUER
RGILVDIdI1D3ds INIna1ddas
FUGLVEadNAL dOHLEW d01VA

ROILVIIZ102dS INIRI1ddas FERA
S NOIITIGNOD ARAL AR

ORIGINAL PAGE IS
OF POOR QUALITY

JONIITISIY LIVINWI

*dW3IL °"1SIA 1V3IH

SSANQYVH

*dWIL " SNVYL SSV19

IRIL 139

AY3IT1I

“ON T0¥INOD



N . _ | RN €

|| 11 _ | 1] REE
NN _ _ [11] |

TITT T T [T | £

TR NN AN il _ m _ iz

N Tl | | _ _ !
) . NOILVIIJII3dS SNOILIQNOD 1S3l

T [T T

4

|| _ |

CRA 2| LEMH ANTVA

(T111 T11] | N )
| 1 | iR _ s
| | Y

| _ €
_ z
_ _
NOILVITJID3dS

| | 9
3 3
| y
|1 _ I e
| | _ z

| L
dW4dl aniva d4X1

NOIL

{ ~VIIJdIJ3dS IVI¥H4LVh

Ad ONILIWI1

GE IS

ORIGINAL PA;
OF POOR QUALITY

HIONTILS LIVINWI

AW3ITD

*ON TOYINOD



| q9Vd
W
\ v >
I
L
. S
NOIIVOIJIDEdS SNOILIANOD mnuu.
i _ s I
o
_ _ v Z5
. i &
' [+ T
o
, _ : | z o
| _ | !
dIVeELsEns T ‘H'¥ dVTE3A0 SSANMJIHL
| | s
| v
Pl €
_ _ ¢
_ JL _ . I HIONTYLS TVOINVHIIN
dW3AL =0'1A aN1VA ddX1
{=11n
NOIIVDOIJdID3adS °'S3k¥d INILVHIdO
NOIlV)IdID3dS 'SSdud ONILsing
NOILV)1d1034d3S FEERER)
SOISVE TTYIINVHOIR

ANIYHS dTOW OILlVY SNOSSIOd

X431

*ON ‘TO¥INOD



Q- @ o

“ | _ | _ _ L 11 ,
il N |
| _ _ R _ _ |1 XIANI AYOLOVYJIY
NOIiV51a1D3dsS “i3n314dNS dNEZ  AN1VA
N | | HERER _ IR
| | _ I 3411 lod
SNOILIANGD dWE1 EWIL
| |
T JAN1dAS FRIL 338d w0Vl XVA dRAL 1ddV NIR dHZi 1ddV " >
_ BN Hm TVIISAHd
Z SATILVI0A ¥ SAi10S %0100 - & S
, =3
o x
=3
G a
X . & 1
NOIIVOId103dS SNOILIANOD oo
X1ID2I1SV13 30 °dONW
FUNIVITdNAL a01VA ddi1
NO1LlVD1d103ds
MO1d 113K
INIWZT1ddns AUNIVIddNAL A0TVA
AYIT1I

*ON T0¥INOD



‘.moi

11| NERRENRRRRRNEN |
I il HERE _ _
NOLIVIIAIDAdS In3In31ddns
K | | |11 BERER | | |
“ w _ _ _ _ _ _ SSANJJILS
FYNIVIAdNIL AN1VA
HAE _ EERR | | HERERN
K I T[] HERNEN |
NOILVYDidIDads INTW31ddNS
| [ 11
_ ILv3IH 214103dS
FYNLVIAdNIL 401VA
1] ] |
| |
NOIiVDId103dS INSW31ddnsS
ALIAVYD DI4103dS
FANIVEIdRIL ENIVA
2411 d13HS
SNOILIANOD 3FWNIVHIIRIL ANIL
ﬂa . *dR3A1 3D1AWES " IKNI
- SININWOD HOAWIXVA HARINIW
*dWIL FATAYIS °INOD
SINIWWOD RARINIK

HAWIXVH

R¥3I1I

*ON 10¥1NOD



Q.. @ @

_ _ | | | | _ _
_ [ | i RN EEERE ,
NOIIVIDIi1DddsS SNOILIGNOD 1S3dL
HERERER _ |
_ _ __ _ : _ _ _ LJOVAHWI IJI1ISNIL
AVNIVAEIdWEL A01VA
| | _ _ _ HEERN HENEER | | _ _
| | F] BERER REE _
NOILV3IdId3aS SNOILIAQNOD 1S3l
| | |
_ HIONJY1S ¥Vvil
nompmm C=0H/1=as O="1VIITNI/1=d0¥4d dN1VA
_ |
goH%¢onHummw SNOILIANOD
— NOISVIAY y3advl
SNuYll a3l aN1vVA
XIIAILSISIN °4dNS
b § DI1JdT04ddS IRIAWI1ddNS aflivaA
NOILVDIdID3aAdS SNOILIANOD
ONIADVID SSIYLS
dHadl Ivdl NILi 1 HIONIJYLS IAZVID 1IvVvd 01 IWIL
ATOHSIYHL

A¥3ITD

*ON T0¥1NOD

ORIGINAL PAGE IS
OF POOR QUALITY



NN NNNEEEENN] | || RN
RN ANEAEEEEREE || L]
NER _ NNAN 1] |
NOILVDIJdID3ds NOILIGNOD 1S3l
] | | | | | | _ | ||
TREEE _ | || _ _
111 1 T 1] BN ALIAILSIS3I¥ THNT0A
y H' Y FEN1Vd3dHIL . ANTVA
| | [ _ _
|
B _ _
NOILIdROD GOR13k HOILVO1d4103dsS
| _ _ |
AILSOJSIA
AR EECER INIIVE ANTIVA
INTIDI430D
NOISNVAXd TVHYIHL
NOILVO1d103ds NOILIGNOD [=8I</0=%1> ANTVa
NOILVO1d103dS INZud1ddNs ALIALL
-2NANOD 1VRYIHL
TINIVITINTL ANTVA

A¥3IT1O

*ON T0¥1NOD



[23dS

I NOILJYOSEV ¥3ILvM

A¥31D

*ON T0¥iINOD



Final Data Entry Form; Elastomer



3 WL divasd [ W YN e

d ¥ITAAN 3D¥NOS Y1v¥a
F _ _ _ YIGHAN FoN3AD3S
_
_
_
v_ _ — T I
| |
SNAVHIY
HER
¥3141INIAI INIWNDOQ
_ 30¥n0S vivad

! 3dAl IN3IWNO0d

AY3IT1I

*ON TTO¥INOD
W¥04 ZA¥INT VIVQ ¥3IWOLISVII



ORIGINAL PAGE |g
OF POOR QUALITY

yyol dnill e.u; das

A¥0931VD

GNNOdROD

QGOH13IW ONISSID0Ud

3dA1/NOI11dI¥DS53a

NOILVNODIS3IA " ¥IIR

INVN IaVIL

@I JIY3N3ID

aIlvH
YNINLOVINNVH

ANVdJHOD

3G0D TVIYILIVH

%437

*ON T0¥INOD



. t duvd

¢ ¥a1lla *0A AS S1¥Vd “1A A" S1uvd
SSINXDIHL (3 YWYO
AdXL JTUANTD NOTLdIWDSHA 1uVd

NOILVNDIS3Q 1¥Vvd

NOI1ISOdWOD TVIIWIHD

A¥31D

*ON 10¥1NOD



9861 ANAL t\‘f/ azi

i |1 |1 | 1] | | _ | s
AR _ | 1| _ _ v
] | | _ | ¢
AN _ _ _ | | z
(1] | | ] | T |
NOIL¥D14103dS 03 m
HEE _ | | _ _ s 43
_ " v =3
: € R -
“ “ “ z m
H [ + W
AR _ _ _ Fow
NOILIQNOD
EERENAL
_ Y
€
4
] l
H1d3d FUNSSTUL
S S
" Y
| € 3
| z [4
1] 1 _L..!m I N0
I T1 RARIXVA INIL WININIA 2 3ISVHd
¥431D

*ON 10¥1NOD



-

o vd

ar
NO1.VDI1310adsS w
O«
<>
oo
|
=35
=0
‘ g
T S cNS [V TH
SNOi1:dKOD TLVILSSAS % u
RN¥A SNIEWITD
SSANNDIRL AINIVEGdR TANIVA
NCILVIOTAI1D3dS 1NERE1ddNS
FINVISISIY DUV
FYNIVIAdNAL SEANADIHL ANIVA
| | z
_ {
INIR31ddNs
|| _ ] ¢
_ | FINVISIST NOISVHEY
NOI1VD13103dS dR3l ANVA )
JP z | SSVI)

Y3710

*ON 710¥1INOD



NOILVIOIdIDdsd NOIIIQNOD

*71230 30 1NRORWV avo1l JYNIVIAdHIL
NOILVIId1IDdHdsS

NOILIANOD 1S3l InIl SHNIVIAdNIL

ONILVY Z °"1daa IN3D¥3d

HOIlVII4&IDd3aS NOILIONOD 1S35lL

. JViN uaa

*dW31l NO11D23143d

(NOI11D3143a
JIVNIOSIYNO0 40 2)
13S NOISS3IWdWOD

1330 3AISSFVANWOD

A¥3TI

*OR T0¥1INOD



»
ROI1VD1I3aIC23dS SNO1iiIaNOD

Z "H' Y dH3l AONENDIY a071VA

NOIiv]ii3IDddds

iN dNls dR3Il 41'IVA

NOIlVDI1d103ddsS SNOILIANOD

avoi JRIL dR3l dN71IVA

INVISNOD
2141231910

ALISN3Q

*13d NOI1VRY043d

A9310

*ON 10¥1N0D



o >
m“n
ok
< S5
o o
|
=3
52
NO11VDlai1034dS o
0o
(o l¥'e)
NOI1VINO13
INdR31ddNS o=dTX INTOY T4
[=11n0
€
r4
1
NO11VD131J3dS SNOI11QNOD 1S31
€
r4
. . 1 ¥OLOVI NOIIVAISSIQ
2 WY dW3l . XON3ndINI 3NTVA
phigin
ﬁ €
. .
B |
NOI1VD141034S | SNOI1IQNOD 1S21
] €
] z
1 i H15N3¥1S 21¥173731a
3 INJINOD FUNISIOR TSC3INNDIHL _..uﬁEmm 3NIvA

A¥3A1D

*ON 110¥1R0D



. d9vd

ININITddNS
NOI1VJId103dS SSTULS dWil aNIvA
. NOI1VIO1J1)3dS
SNOILIGNOD 1S3l dW3l ANTIVA
_ [ | 1 [ ] _ | | | !
NOIlVDI41)03dS dW3l
NOILVD14IJ3adS - dWil
©  NOI1VIO141)3dS dWil
~ NOIlVDO131D3dS dril
NOIIVOTd103 QOH1IW dWil
NOILVOIdID QOH1INW dnial

STENLVIAJWEAL IKIY1IXT

¥1s 3INI1ivd

km<n ONITVd
INIOd 113R
INIOd 139
"INIOd MO1J
INIOd HSV1d
INIOd F1111d€

INIOd 140S

A¥310

*ON 1081NOD



o« >
==
NOIIVDI1d103dS IO TIdans mnun
oo
-
[+ 4
<L
=3
ad
[+ TR
o
TV HWIL dR3L O
*330D) NOI1DINJ
TVIGILVH DONILSIS3Id O=1I AlUTVA
I=1S ]
i z
{
_ i
IVITaIJd 1tzna1ddNs
_ r4
4 . " dn911vd X3
STTIXT HN1L1V ~anva
€
) 4
|
T ans FdnSSTAd ¥ AXO SSANANDIHL
.A €
z
I ALIT19VIONV1d
ONILVY. NOI1VD14103dS
¥33170

*ON 10d1INOD



NOILVDI14103dS 1N3IK31ddNS
_ . IONIITISIY IOVAHI
FUNIVYIIdNIL IN1VA
"dWIl "1SIA LV3H
NOIiVDIdID5dS 1NSA31ddNS dR3L
NGILVDIAI1D3ds IN3Wa1ddns
. SSANAYVH
FUNLVIEAWNEL QOHLEW 3N1VA
“dRIL "SNVYL SSV19
ROIIVDI3I02ds 1NRAT1ddNS dWal
IRIL 139
5 NOIIIGNOD FUE IRIL
*¥31D

*ON 1T0¥1NOD



‘ ¢ guvd

80! ANt ...,...... aZa

NOI1

| ~VOI4dID3dS IVIVYAIVR

| | ; HERR €

| | _. ‘ Il 1]
gl | |

L TV TITT oI [T _ _ i€

SRR L _ _ iz

IR R L .@ w _

- . NOIlvDId1D34 X SNOILIANOD 1S3l

_ | _ €

4

al : _

ERR] AL ANTVA

LT | | | 9

[ | S

V4

_ | €

_ z

_ _

NOI1VOTJ1034ds

[ ] 9

A S

| i y

_ | AT e

[ _ z

I | _ _

aAN1vVA 34Xl

Ad ONILIRWIT

ORIGINAL PAGE IS
OF POOR QUALITY

HIONTILS 1JVANWI

3¥31d

"ON T0¥1INOD



. B>
. L d —“
L
. O
NOilVDI14IDHdS _ SNOILIONOD 53
. _ s I
| | ' =3
_ ¢ oa
. & u
. \ : z ©o
| ! _
JIVELSENS I RY dV1¥3A0 SSANNIIHL
| | _ 3
i v
|| ¢
|| l z
_ _ | HIONTMIS TVIINVHOIR
driyz U=UTX TVA FdX1

(=110 . .

ROI1VOIJdId3dS °'S3A¥4 ONILIVYILO

NOIlVDIdIJd3dS °SS3ud ONIlsiung

NOIlVDId123dS d33¥0

SJ3ISVE TIVIINVHOIR

ANIYHS dTOR OI1v¥ SNOSSIOd

X431

*ON ‘1031NOJ



] | | | _ _
L | | |
| _ _ 1T 1 _ || ﬁ X3GNI A¥0lOVuidy
NOIiV3ia123dS ~i!3n314dNS dWai  3n1vA
I | R | _
__ _ | 33411 10d
SNOILIGRGD FTER ERIL
2 AN1dRS SRIL s38d %0Vl XVR dWdl 1ddV NIA dRzi iddV
_ : | . o TVOISAH
2 SATI1VIO0A 2 SAi10s %0102 o=
g
1 = T3
o &
25
' . = 0
NO1.VJ1d10ddS . . SNOILIANOD mw
co
. | AL12I1SV13 40 °QOK
mm:pdzmmxmw L - 3dal
. ROILvV)14103ds
M014 173K
INIWNAT1ddns AYNIVIddNaAl ANIVA
A431d

*ON 71031NOD



PAGE |s
QUALITY

..uc.‘u
11 ] L] _ g
|1 SRR |1 | _ | | mm

NOI1VDI141D3dS INIW31ddNS )
R _ | | HER _ HEs
! _ || _ _ _ _ SSANIITLS
| FYNIVETANIL ANIVA
BIERR | Pl _ _ _
_ IERER _ _
NOILlVDIdIDadS INFW31d4NS
| |
LVAH 213123dS
FUNIVIIANTL ANIVA
| _
| |
NOIiVDIJdID3dS INSGK3144dNS
ALIAVED 014103dS
ZUNIVEIANIL aN1VA
. 2317 413HS
SNOILIANOD 3¥NlVI3IdWIL ANIL
.14 *dR3IL 3DIA¥WIS " IWNI
] SINIWWOD HNAWIXVK WORIRIW
*dWAL F2IA¥IS °"INOD
SINIWRKOD HNNIXVR ROKINIH
NY¥31D

*ON 10V1IROD




‘c. 49vd

_ | | I [T i1 |
| | 1 | 1 | _ _ _
NOIIVD14103dS SNOILIGNOD 1S31
_ _ _
[Pl | || |
SYNLVEIANSL I0TVA
|
|| REN RN | | _ _
|1 | | | _ _
ROI1VD1d1056S SNOILIANOD 1S3l
_ _
GOR13 C=aK/1=al O=TVIITINI/I=d0¥d INIVA
_ _
goue«uHMHummm SNOILIGNOD
] ]
_
SNENL a3l A01VA
T I 1KAKI1ddNS SNIVA
0TIVI1JITo3ds SNOILIANOD
J11]1]
IR TITRIT HIONTYLS dZVHD 1IVd Ol IWIL
d10HSIVEL

1JOVAWI 31ISN3L

HIONJYIS ¥V3IL

NOISVI8V ¥43dVvVl

X1IAILSIS3¥ °3dnS

ONIADVYED SS3IYILS

AW3ITI

*ON 70¥1NOD



| | 1] | || i | | KRR
“ | _ | ]| | i | _
| | | | | | | 1|
NOILVOIJ3ID3dS NOILIGNOD 1S3l
T | |
| ] _ _
111 | _ _ __ _ _ ALIAIISIS3Y FWNT0A
2°HY FVNIVISIHIAL 4071VA
_ [ | _
N ' _
NOILIQNOD GOR13K . ROI11VD14d1034dS
] _ _
AI1SO0DSIA
YNIVIIdRIL INILIVY 3R1IVA .
IN3IDIA30D
NOISNVAX3 TVWYIHL
NOIIVDO1d1034S NOILIOANOD 1=81</0=%1> ANIVA
NOIlvVoidiodds INZNd1ddNne ALIAIL
-JNANOD TVRYIHL
TINY R ANTVA _

A¥31D

“ON 710¥1NOD



. gl 39v4 . . | .

ORIGINAL PAGE 1S

—1.
o~

RO11I1aNOD

_ | NOI1d¥0oSgV y31vm

] NOI1VD141234dS IWIL dRil 2

A¥3I7D

"ON 10¥1INOD
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Plastic Manufacturer Product Designations
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EASYPOXYe SPECIFICATIO YA S

TEASYPOXY KIT NOS. . VK- " K-23A° K-40 . K-45-
GENERAL PRCPERTIES
| {_ GENERALPURPOSE.»~ | ALUMINUM| GREY [FAST-CURE u.v
. BLACK\ '_.HITE " FILLED SEMI-FLEX | ~ -CLEAR cI: R A /;WHITE_ r"\
; Viscosity at25°C 1 P f Paste \ ?:aste \ /’;gg‘g ';gg;’ey é‘a%’:é’/ j';’;%te’\///’;g%:‘: N
Y Specific Gravity at 25°C 160”7 [[g140 /] 140 1537 | 124 L 1] 1587
.. Minimum Shelf Life, Mos. T2 [ a2 I e R 12 12 12+/17 127
» PROPER

Y. Mixing flatio, parts by weight= | 190745 |[«a00/45 | @00/45 || 10045 | 100/100 yoo;foo' 190745, ,/ 1poras

\-Pot Life {100 gm mass 25°C) Min. 20 ©20 420 207 60 R 567} 20

N\ Cure, Hours at 25°C .24 p24 || y24 24 [ o4 24 7| 36, 247

N Cure, Hours at 60°C . i1 2 i

., Tensile Shear, al/al @77 °F, psi w2520 || - 2520

~, T @-67°F, psi 1620 o 620_1' 1620 1980

N @180°F, psi | 2320 | mzo‘T 2320 | 1800
e ot | 57 | %1 s [ Tw s [ s | e f
_Linear Shrinkage, in/in Zoo? ) 2007 .  .007 002” .002 010 / 0077
> Water Absorption, 24 hr. % A0 240 s 40 || 197 60 1.30 S/ 307

N\, Flexural Strength, psi £000 | ¢6,000 i ..6.000 / 5500 8,500 7,800 19.60-0 9000

Compressive Strength, psi 18,000 | 18,000 | 4800071 #2000 | 15000 15000 | - 18,000 12000

. TYPICAL ELECTRICAL PROPERTIES
™\ Dielectric Constant 1KHz @25°C

] 4.6 w46 | 8.25 3.50 410 46 V| 288
~\. Dissipation Factor 1 KHz @25°C 012 012 | 4 012] 1407 025 - 018 012 020
. ‘gz"s‘mg Resistivity 40510 || 40 x 108 [*4.0x 1#)13 B5X10% | 35x10% | 25X 104 | 40 x 10% | A.4570
. CHEMICAL RESISTANCE
(Measured on Sample 4" x 1" x 3" Cured 2 hours @140°F)
i Motor Oil 3 mos. UNAFFECTED |
i Climatic Exposure 1yr UNAFFECTED !
| Salt Spray 1200 Hr. UNAFFECTED
_Carbon Tetrachloride 2 wks. 100 UNAFFECTED
Toluene 2 wks. N UNAFFECTED

- Tap Water 3 mos. UNAFFECTED

Ounces Per Tube Kit 3.5 [ 3.5 j 35 3.2 4.0 .
Pounds Per Quart Unit 36 , 36 36 475 4.5 4.5 3.25
- Pounds Per Gallon Unit 145 [ 145 145 /| 180 18.0 180 .| 130
Pounds Per 5-Gallon Unit 725 |\ 725, 7 72 s/ | 943 90 0 90.0 655
, —A &G N4 dodde 1,}5‘1-
T rer \7’6“‘7@? 07
/ APPLICATION NOTE'S M- SyelT7 Al 173 "7 gore Precaltioiy abels an'a‘a%:ena\ 3
heetl(s) for all matenals referred to, whether m
! . Do not interchange caps on base and hardener tubes! are produced by CONAP or other manufacturess, should be
' 2. Do not mix more than can be used during the pot life time fully read and understood by all supervisory personnel and
! given in specifications table above. employees before using. For additional safety and health !
i 3. Apply to dry, oil free, clean surface. Do not apply over paint information, contact CONAP. Purchaser has the responsibility |
fitms, scale, or rust. Pre-wipe bond surfaces with a solvent for determining any applicability of and compliance with !
such as acetone and abrade with sandpaper. federal, state and local laws and/ or regulations involving ‘k
4. If possible, apply Easypoxy to both joining surfaces. ::a::s':"%e‘:ﬁgggcf:s'e disposal, particularly in making :

5. Wipe away excess material before it hardens.
Easypoxy 13 a Registered Trademark of Conap, Inc.

The information presented here i1s based on carelully conducted laboratory tests  tests are made. Nothing contained in this bulletin shail be construed as a
and is believed (o be accurate. However, resulls cannot be guaranteed and itis recommendanon to use any product or process in violauon of the claims of any

. lquftlod that customers confirm resuits in their own laboratory before plant patent now in effect. h
‘:JVIH‘\‘“J‘ : ‘ &R'G‘NALPAGEIS

Conap, Inc. - POOR QUALITY
1405 Buffalo Street « Olean, NY 14760
(716) 372-8650 » Telex 510-245-2769

A-111a - &M 8-84 GCP
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SEMICONDUCTOR MOLDING C@MPOL@IDS

@f

,%

. e .

%3‘ @

N
‘.\
[ ? ‘«1 oov‘g@}t«mu Hac cowgﬁu \@“\ \DQ
PROPERTIES
- 306 307 308 4ao -sozl Q1-5036 631
specific Gravity /(.un vas VA.86 A9 .92 \/l 88 }{(.M
Flexural Strength, psi x 10 8.2{90.7 A5208 | vez=14 | 90210 B8.9=1.1 \2 0=1.0 O=1.
Flexural Modulus, psi x 10* 2 0.7 12 A5 w.S - 2.2
Compressive Strength, psi :1}4,500 “}0,000 4,000 18,000 fm - ~28,700
Tensile Strength, psi 3 4,500 V5,200 5,000 000 - 960
lzod Impact Strength, fi-tbsiin notch™ 0.34 V.34 0.26 “0.24 V0.24 - u/;
Water Absorption, percent (A) 1 §.I 6 1 0.1 b‘.l ‘/0 / .1
Flammability, UL 94, 0.0625 in** V0 .}9 \A J:I{() oY 0
Thermal Conductivily, calisec C-cmx 10+ (%4 4 (3 ('} ,/#B’ ¥ ¢ .}2
Thermal Expansion by TMA, determined
on oil inch postcured cube /
122 - 302 F (50 - 150 C), in/in/C x 10 32 y.4 A6 /30 29 34 :jz
302 - 482 F (150 - 250 C), in/in/C x 10 Al V36 32 27 27 VI8 7
Stability to 70 C C/93 percent RH after 10,000
hours, weight change, percent +1.4 +1.5 — - — —_ —_
Dimension Change, percent +0.14 +0.16 - - —_ - —_
Arc Resistance, seconds ?fo 570 Vigo L300 = - -
Dieleciric Strength, in oil, volts/mil'™® 20 310 90 300 370 —_ U438
Volume Resislivity,
Condition A™, ohm-cm x 10" s 2.7 -ﬁ 8 '5” 726 - j(o -
Condition D', ohm-cm x 10' 7 .7 2.8 2.8 2.5 | - 0 -
Dielectric Constant at 10" Hz :
Condition A* 4,55 361 .68 “3.60 73.49 <60 Ko™
Condition D'® vA3.60 v3.64 v372 V’.’l.GS ~3.53 v3.61 .51
Dissipation Factor at 10° Hz o~
Condition A% o006 | ~D.0018 0.0018 0.0014 #0,0012 “0.005 L/g,ov
Condition D™ Loo1e | o022 | w0009 | v0.0019 +6.0015 0,004 0
Molding Pressure, psi minimum® Y400 “500 V00 v 500 500 ~500 500
Molding Temperature, degrees C7' S0 - 180 { “60- 180 60 - 180 | v160 - 180 50 - 180 “50- 180 /150 - 180
Molding Time, minutes™ AN-3 Z1.5-3 v0.5.2.5 |[+.25-1.25 -2 A.2 WARY:
Molding Shrinkage, invin x 10" ‘/ .
as molded .0 0( vi V) v v /4
post cured 2 hrs/175 C+ 2 hrs/200 C k} 4 3 3 k] 3 4
Suggested Pust Cure, hrs/C*™ «2/200 51200 V41200 &hrs «2/200 /21200 vinTs
Spiral Flow, inches (1,000 psil177 C) 477 287 21=6 27 %4 22=5 25=5 27%6
Flow Duration, seconds minimum 15 H 10 t6 10 8 8
Hot Hardness'"'® .
mold time, minutes 2.5 3 1.5 1.5 1.5 1.5 t.5
durometer D, minimum 45 45 45 50 50 45 50
Orifice Flow"", grams minimum 10 10 10 10 10 10 10

NOTE: All values are typical of production materials and are not intended for use in preparing specifications,
"INot corrected for energy to loss.

UL yellow card listed.

""Tested under 1/4-inch electrodes. 500 voltsecond rise, 1/8-inch-thick specimen.

“'Condition A = as received,

“"Condition D = after 24-hour immersion in distilled water at 23 C (75 F).

*Optimum pressure will depend on length of runner, size of part 10 be filled and gate size.
"Suggested molding temperature 177 C (350 F). Lower lemperatures will iead to longer molding times.
WAL 177 .C (350 F). Molding time will depend on part size.

*Other post cure times and temperatures may be employed depending on compound and device.
“WMeasured on 2-inch diameter by 1/8-inch-thick transfer molded disk.

*“Qriflice size 8 x 80 x 460 mils, 1,000 psi at 177 C (350 F),

ORIGINAL PAGE IS
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(/\O (\ | MIL-R-83397A

B AN 2 January 1979
0- ("' LJ SUPERSEDING
‘ MIL-R-83397

3 October 1972

MILITARY SPECIFICATION
RUBBER, POLYURETHANE, CASTABLE, HUMIDITY RESISTANT

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. - SCOPE

1.1 Scope. This specification covers parts made from castable, general
purpose, polyurethane rubber.

1.2 Classification. The polyurethane rubber parts covered by this
specification shall be of the following classes, as specified (see
6.2):

Class 1 - 80 +5 hardness :
Class 2 - 90 +5 hardness

2. APPLICABLE DOCUMENTS
2.1 1Issues of documents. The following documents of the issue in

effect on date of invitation for bids or request for proposal, form
a part of this specification to the extent specified herein:

SPECTFICATIONS
FEDERAL
UuU-P-268 Paper, Kraft, Untreated Wrapping
PPP-B-601 Boxes, Wood, Cleated-Plywood
PPP-B-636 Box, Fiberboard
PPP-T-45 Taée; Paper, Gummed (Sealing and Securing)

Beneficial comments (recommendations, additions, deletions) and
any pertinent data which may be of use in improving this document
should be addressed to the Air Force Materials Laboratory, MXA,
WPAFB, Ohio 45433, by using the self-addressed Standardization
Document Improvement Proposal (DD Form 1426) appearing at the
end of this document or by letter.

FSC 5330/9320



MIL-R-83397A

to the polyuiethane ribber. The marking shall not be oblitérated by
normal handling. When identification marking of the product is
impracticable, the unit package shall show the identification. The
identification shall show the specification number, the manufacturer,
the mahufacturer's designation (compound number), hardness, and the
cure date by quarter and year.

Example: MIL-R-83397
The Delectable Rubber Company
Compound No. 1980
80 Hardness
Cure Date 3Q77

TABLE I. Progerties.

PROPERTIES REQUIREMENTS
Class 1 Class 2
- 80 Hardness 90 Hardness
Specific gravity* As Determined As Determined
Tensile strength, psi, min. 4000 4500 -
Elongation, %, min. - 400 300
Hardness, points 80 + 5 9C + 5
Tear strength, pounds/inch, min. 250 400
Temperature retraction (TR-10)
OF, max. -45 -20

After aging 22 + 1/4 hours at 158° + 29F (70° + 10)
Compression set, %, max. 35 35

After aging 7 days at 212° + 2°F (100° + 10C)

Tensile strength change, % + 20 + 20
Elongaticn change, % + 20 + 30
Hardness change, points +5 IS
After aging 120 days at 160° + 20F (719 + 10)  and 95% Relative Humidity
Tensile strength change, % + 25 + 25
Elongation change, % + 20 + 20
Hardness change, points + 10 + 10

After aging 4 days at 1800 + 2OF (820 + 10C) over water (short term test)

Tensile strength_ change, % + 20 + 20
Ultraviolet resistance

Tensile strength change, % + 20 + 20

Elongation change, % + 20 + 20

* The permissible variation in specific gravity during actual produc-
tion from that value established in preproduction tes'ts shall be +0.02.
4



MIL-R- 83285 (USAF)
23 July 1970

MILITARY SPECIFICATION

RUBBER, ETHYLENE-PROPYLENE, GENERAL PURPOSE

[

1. SCOPE

1.1 Scope. This specification covers two grades of ethylene-propylene
rubber having excellent resistance to ozone and hot water, but poor resistance
to hydrocarbon oils or solvents,

1.2 Classification. The rubber covered by this specification shall be of the
following grades, as specified (see 6.2):

Grade 60 60 nominal Durometer Shore A hardness.
Grade 80 80 nominal Durometer Shore A hardness.

2. APPLICABLE DOCUMENTS -

2.1 The following documents of the issue in effect on date of invitation for
bids or request for proposal, form a part of the specification to the extent
specified herein.

SPBC;FICATIONS

Federal
UU-P-268 Paper, Kraft, Untreated Wrapping
PPP-B-585 Box, Wood, Wirebound
PPP-B-591 Box, Fiberboard, Cleated
PPP-B-601 Boxes, Wood, Cleated-Plywood
PPP-B-621 Box, Wood, Nailed and Lock Corner
PPP-B-636 Box, Fiberbcard '
PPP-T=45 Tape, Gummed, Paper, Reinforced and Plain,

’ For Sealing and Securing

Military

MIL-P=4861 Packing, Preformed, Rubber Packing, Packaging

of

FSC 5330



MIL-R- 83285 (USAF)

3.3.3 O-Rings. Unless 6theruise specified, dimensions and tolerances of

O-rings shall be in accordance with MS 33666.

3.4 Physical properties. The physical properties of the ethylene-propylene

rubber shall be as specified in table 1I.

Table I1. Phyaical properties

Property' and condition 'gnde Test method
60 80
Original physical values:
Tensile, psi, min 2000 2000 ASTM D 412
Elongation, %, min 300 150 ASTM D 4!2
Tear, ppi, min 120 100 ASTM D 6.4
Hardness, Durometer, Shere A 60+5 BO+S5 AST™ D 240
« Brittle Poinc, °F, max 65 =65 ASTM D 746
Specific gravity 1/ 1/ ASTM D 27
Ozone res:stance, 1000 pphm @ 22°F, 168 168 ASTM D 1149
bent loo:, hr. to first crack min
- Compression set - method B, 70 + 1 hr, @100°C .
(212°F): % of original deflection 20 25 ASTM D 335
Dry heat resistance, 70 + 1 hr, @125°% (257°F)
Tensile clange, %, max «15 15 AS™M D 4)2
Elongatio chsnge, %, max 20 =20 AS™ D 412
Hardness change, nax +10 +10 ASTM D 2240
Resistance to hot water, 7 days \1100°C (212°F)
Temsile change, %, wax 2/ =15 =15 ASTM D 412
Elongation, change, %, max <20 <20 AS™ D 412
Hardness change, max +5 +5 ASTM D 2240
Volume change % 0to O to
' ‘ ' +5 +5 A3TM D 471

preproduct.on testing. The quality contormance test values shall not
deviate from the original "As Determined’ values by more than + 0.02.

2/ Based on ares before immersion.

ORIGINAL PAGE IS
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1/ “As Determined”. This denotcs that the 7alue shall be determined during

by



-
— ountln.
-

Listing of Various Mediums for Resistance Characteristics Tables
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11.

13.
14.
15.
16.
17.
18.
19.
20.
a1.
ea.
23.
24.
a5.
e6.
27.
e8.
c9.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40,
41.
42.
43.
44,
45.
46.
47.
48.
49.
S0.

ACETALDEHYDE

ACETIC ACID

ACETONE

ACETONITRILE

ALUM

ALUMINUM CHLORIDE
ALUMINUM NITRATE
ALUMINUM POTASSIUM SULFATE
ALUMINUM SULFATE
AMMONIUM CHLORIDE
AMMONIUM HYDROXIDE
AMMONIUM NITRATE
AMMONIUM PERSULFATE
AMMONIUM SULFATE
AMYL ACETATE

AMYL ALCOHOL
ANILINE

ANILINE SULFATE
ANTIMONY TRICHLORIDE
AQUA REGIA

BARIUM CHLORIDE
BARIUM HYDROXIDE
BARIUM NITRATE
BARIUM SULFIDE
BENZENE

BENZENE SULFONIC ACID
BENZOIC ACID

BLEACH LIQUOR

BORIC ACID

BROMINE WATER

BUTYL ACETATE

BUTYL ALCOHOL
BUTYRIC ACID

CADMIUM CHLORIDE
CADMIUM NITRATE
CADMIUM SULFATE
CALCIUM BISULFATE
CALCIUM CHLORATE
CALCIUM CHLORIDE
CALCIUM HYDROXIDE
CALCIUM HYPOCHLORITE
CALCIUM NITRATE
CARBON DIOXIDE
CARBON DISULFIDE
CARBON TETRACHLORIDE

"CHLORINE DIOXIDE

CHLORINE GAS
CHLORINE WATER
CHLOROACETIC ACID
CHLOROBENZENE

S1.
se.
53.
S4.
55.
56.
57.
s8.
59.
60.
b1.
62.
63.
64,
65.
6.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.
79.
80.
B1.
sa.
83.
84.
8S.
86.
87.
88.
89.
%0.
91.
f2.
93.
94,
95,
86.
97.
98.
99.

100.

CHLOROFORM

CHROMIC ACID
CITRIC ACID

COPPER CHLORIDE
COPPER NITRATE
COPPER SULFATES
CUPRIC NITRATE
DIALLYL PHTHALTATE
DICHLOROACETIC ACID
DICHLOROBENZENE
DIETHYL ETHER
DIETHYL KETONE
DIETHYLENE GLYCOL
DIPROPYLENE GLYCOL
ETHYL ACETATE
ETHYL ACETATE
ETHYL ALCOHOL
ETHYL SULFATE
ETHYLENE CHLORIDE
ETHYLENE DICHLORIDE
ETHYLENE GLYCOL
FATTY ACIDS -
FERRIC CHLORIDE
FERRIC NITRATE ~
FERRIC SULFATE
FERROUS CHLORIDE
FERRDUS NITRATE
FERROUS SULFATE
FLUOSILICIC ACID
FORMALDEHYDE
FORMIC ACID
FURFURAL

GASOL INE

GLYCERINE

GOLD CYANIDE
HEXANE

HYDROBROMIC ACID
HYDROCHLORIC ACID
HYDROCYANIC ACID
HYDROFLUORIC ACID
HYDROFLUGSILICIC
HYDROGEN PEROXIDE
HYDROGEN SULFIDE GAS
HYPOCHLORITE BLEACH
IRON CHLORIDES
IRON NITRATES

IRON SULFATES
ISOPROPYL ETHER
KEROSENE

LACTIC ACID



101.
102.
103.
104,
10S.
106.
107.
108.
109.
110.
111.
112,
113.
114.
115S.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135S.
136.
137.
138.
139.
140.
141,
142.
143.
144,
145.
146.
147.
148.
149.
150.

LEAD ACETATE

LEAD NITRATE
LINSEED OIL
MAGNESIUM CARBONATE
MAGNESIUM CHLORIDE
MAGNESIUM NITRATE
MAGNESIUM SULFATE
MALEIC ACID
MERCURIC ACETATE
MERCURIC CHLORIDE
MERCURDOUS CHLORIDE
METHYL ACETATE
METHYL ALCOHOL
METHYL ETHYL KETONE
METHYL ISOBUTYL KETONE
METHYL SULFATE
MINERAL OIL
MINERAL SPIRITS
MURIATIC ACID
NAPHTHA
NAPHTHALENE

NICKEL CHLORIDE
NICKEL NITRATE
NICKEL SULFATE
NITRIC ACID
NITROBENZENE

OLEIC ACID

OXALIC ACID
PERCHLORIC ACID
PERCHLOROETHYLENE
PHENOL

PHOSPHORIC ACID
PHOSPHOROUS ACID

PHOSPHOROUS TRICHLORIDE

PHTHALIC ACID

PICRIC ACID

POTASSIUM BICARBONATE
POTASSIUM CARBONATE
PDTASSIUM CHLORIDE
POTASSIUM CYANIDE
POTASSIUM DICHROMATE
POTASSIUM FERRICYANIDE
POTASSIUM FERROCYANIDE
POTASSIUM HYDROXIDE
POTASSIUM NITRATE
POTASSIUM SULFATE
PROPYLENE GLYCOL
PYRIDINE

ROCHELLE SALT
SALICYLIC ACID

151.
152.
153.
1564.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164,
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
175.
180.
181.
182.
183.

SILVER NITRATE
SODIUM ACETATE
SODIUM BICARBONATE
SODIUM CARBONATE
SODIUM CHLORIDE
SODIUM CYANIDE
SODIUM HYDROCHLORITE
SODIUM HYDROXIDE
SODIUM NITRATE
SODIUM NITRITE
SODIUM SULFATE
SODIUM SULFIDE
SODIUM SULFITE
SODIUM THIOSULFATE
sovya OIL

STANNIC CHLORIDE
STANNOUS CHLORIDE
STEARIC ACID

SULFUR DIOXIDE

'SULFUR TRIOXIDE GAS

SULFURIC ACID
SULFUROUS ACID
TANNIC ACID
TARTARIC ACID
TIN CHLORIDE
TIN SULFATE
TOLUENE
TRICHLOROACETIC ACID
TRICHLORDETHYLENE
TRISODIUM PHOSPHATE
TUNG OIL

UREA

WATER

Ly



Written Coorespondance;

Follow-Up for Data Solicitation

iy



CORIGINAL PAGE IS
OF POUR QUALITY

Doacember 2, 17995

HMame /D8
Zompanyd
Sadd 1 /03
LAcdy 2 /700
EAddr3 /0%

Fer Mon-metallic Materials
Dear  &Salutationd:

He are scliciting information, at the dirnction of NAsa, to
implement an automated data base for non-metallic material
propevties and have resgarched a nunher 6f sowvrces with less
than satisfactory results. Dur conclusion is that the manu-
facturer will be the most viable and e2ccurate source for the
data that MABS vequires in 1ts worlk,

Ouv initial effort iz gegared toward adhesives., with cther
nor-metaelilc materials to follow, Your companv has heen
tdentified sz a producer of matsrials which zhowld be in-
wluded Lo MASA'zs data base, ant arny data ashests, brochures,
o cther information vou carn provide will bs acpreciated. Mo
reimbursement can be offored for the informaticon, but fhe
data will be given visibility teo all MASA centers znd agre-
#PAacsn contractors.

If vou have sucgestions to facilitate transfercing vour data
Lo, and mainfaining currant iafarmation in, am avteomated

data bese, they would also be most welicoms.

2 femel fres to call ws collect at (20%) RR2-3374 should
the need arils

Simcerely,

Jobow E. Luzietti
Aonior Enginesre
HASE Materials Frolect

(N
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General Electric
205 Secientific Dr
Movroross, Gemlgla
[INNe2

Re: Froduct Information

Dear Mz, Glenn:

Thig letter i1s Lo fFollow-up ouy recent telephone coy
Yion covcerning product information,

Wer ave zolliciting information, at the divection of HASE, Lo
implement an automated data base for non-metallinc materizl
properties and have researched a nomber of sourcez with less
than satisfactory results. Dur conclusion is that the manu-
facturer will be the meost viable and accurate source for the
data that NASA requires in its work,

-
Dur curvrent effort is geared toward elastomers and vudrbers,
wWwith other non-metallic materiales to follow. Your coomfary
hzs besn identified as & produter of meteriels which should
be included in NASA's data base, and anv data sheets., bro-

chures, or other inforeation you Zan provide will be appre-
ated. No reimbruo-semaent can be offered for the infoirm:
bvt the data will be givern visibility to all NASAH centeyes

and Amrn"rnf covbractors, A ligt of vowr products which
are 1o NABA's curvent data hasa 15 attached. Fl S Sl
information on thaese products as well 25 any additicanal noave

metale vow produce.,

pase feel free bko call us collzct at (2059) B882--2274 ghouwld
= 15

John E. Luzietti
Senior Englneer
NASA Materials Proidweoct

Enclosure



Written Coorespondance;

Request for "Most Wanted" Material Properties
Data.

iy
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MaY 23, 19287

LADDRLL
2ADDRZA
LADDR3S
SADTRGE,

This letter is to follow-up our recent  telephons conversation
concesning product information,

A I mentioned before, ws e sclicitivg informatinn at the
directicn of NASA, Hto implemsnt an avtomated data baze for oo
metalllic material propeviies. e have received some printed
mattor  Trom SRDDR1E on the enclosed list of materials and  tshat
data has already been included in this data bass. -

. anlln
In order bt fully and functiovally cetegovize thege matevialw,
MHaS6a  has  implemented & testing criterieoen that vwtilizes some  of
tha Y
manufac
Froper

U e, This list iz entitled "The Toan Most  Llantedd
Slen'.,

The encloszures include  the name of  vour  materials  alveads
included im the dabta base and a listirg of thoss propgerhisg in
NagSa'zs reference list, fthat avre rot included v the broechuws
which vou sent usg,

If +this additicnal techrniczal data i availlable and can
provided for the data base, it would provide NASA the recos
tata to avaluate your materials and make theils recommendationz to
all NASA Canters and their asscocliated rercspece contractors. Youre
zooperation 1s greatly appreciated.

free to call at {(205) 5934-4400 i vouwe have any

SZirncerely,

LNE 2
Svstems fnalvst
HaS2A Materials FProject

Encloswre

=t cften  included fechnical date chitained by tFies
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Angie Glemn
Gerneral Electric
205 Scientific Dr.
Movrcross. Gecrgla
Fooeg

Dear Ms. Glenn:

Thi= letter iz to follow-up ouwr razeznt telephone conversation
corcernitg groduct information.

As 1 menticned pefore, we sre zcoliciting information et the
divecticn of MAGSA, to implement an sutomated data baze for non-
metallic material propariies, Wg have veceived zoame mrinted
matter from vou on the encleosed list of materials and that  data
Ras already been included in data hase.

In order te fully and funmtionally categarize  theze materials,
NASA  taz  implemented a t2zting criterion that utilizes some  of
the moest nften  ircluded  technical data obtained by a2
manufacturar., This ligt 31 =2rntitled "The Ten Most Wanbed
Froperties". ~

The enclosures include the neme of  vyouwr materials  alveady
included 1n  the data base and a listing of those properties  1in
NASA's reference list, that are not included ia the brochure
which vou sent us.

&

If thie additional technmical data is evailable and can be
providad for the data base, it owould provide HNASHA the nedo ,
data to svaluate vour materials and make their recommendations tao
all NASA Centers and thair asscciated asrospace contractors. Your
zooparation i gQreatly appreclatead.

Y

Flease feel freae to call ah 20%) 8851-87%4 if vou heave anv
questions.,

HBincerely,
